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Description 

Background of the Invention 

The present invention relates to the physical pack- 
aging of electronic circuits and similar items, and more 
particularly concerns a system for mounting multiple su- 
bassemblies at high density on a single base card Such 
a system is known from DE-A-4 104 984. 

Electronic and optoelectronic circuits seem to de- 
crease in physical size almost without limit This usually 
does not result in a decrease in the size of the overall 
system, but rather the inclusion of ever increasing num- 
bers of circuits within a single system. In many systems, 
such as switching systems, communications systems, 
and the like, the demand is to package larger numbers 
of a common subassembly withir the same frame. For 
example, a system for interconnecting multiple optical 
fibers may require dozens of "link cards" which each 
convert a serial optical signal at gigab t frequencies into 
a parallel electrical signal and vice versa In such sys- 
tems, the high signal frequencies also make small phys- 
ical size and dense packaging very desirable. 

Previous advances in electronics packaging at the 
card or subassembly level have required large spacing 
between adjacent subassemblies for insertion and re- 
moval, have been difficult 10 insert and remove, have 
been fragile or expensive, or have interfered with heat 
dissipation from the system 

Summary of the Invention 

The present invention focuses upon increasing 
packaging density by decreasing the allowable spacing 
between subassemblies according to claims 1 to 9 
mounted on a common base card, while preserving 
ease of inserting and removing the individual sub- 
assemblies; in fact, no tools are required for either in- 
sertion or removal The packaging is inexpensive, rug- 
ged, easily manufactured simp e to operate, and does 
not interfere with heat dissipation, the other major prob- 
lem of high packaging density. 

In a system or overall assembly according to claims 
1 0 and 1 1 , a base card has a row of elongated slots. A 
number of individually insertable subassemblies have 
standoff feet and a pair of offset hooks at their sides. 
The hooks snap into the slots in such a way that each 
slot can hold the hooks for four different subassemblies, 
which are positioned adjacent each other and on both 
sides of the base card 

Description of the Drawings 

FIG 1 is a perspective view of a base card and a 
number of subassemblies according to an embodi- 
ment of the invention 

FIG 2 is a perspective view of the top of a sub- 



assembly shown in Fig 1 . 

FIG 3 is a perspective view of the bottom of the 
subassembly shown in Fig 2. 
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FIG 4 is a perspective view of a frame for another 
form of a subassembly according to the invention 

Description of a Preferred Embodiment 

w 

FIG 1 shows a portion of an electronics system 100 
whose overall function may be for example, to intercon- 
nect incoming signals from a large number of fiber-optic 
cables, a few of which are shown at 1 1 1 -1 1 3, selectively 
15 to multiple outgoing signals on other fiber-optic cables, 
such as 115-117 Panel 1 20, through which the cables 
are connected, may be a part of an overall enclosure for 
the system 

System 100 includes one or more base cards 200 

20 each carrying multiple removable subassemblies 300. 
Base card 200 is positioned in a plane indicated by di- 
rection arrows 201 and 202 Fig. 1 shows only a portion 
of a base card; a full base card may extend much farther 
in the direction of arrows 201 and 202 Also, additional 

25 base cards, not shown, may be stacked in parallel 
planes atop card 200, in the direction of arrows 203 
Base card 200 may be attached directly to panel 120, 
or may be attached to some other frame or similar 
means not shown 

30 Base card 200 is a printed circuit card of conven- 
tional design, and carries wiring, a small portion of which 
is indicated at 210, in surface and/or internal planes 
Connectors 211 are coupled to the wiring to distribute 
electrical signals and power both among the connectors 

35 and to and from other components, not shown 

Base card 200 has a row 220 of elongated obround 
slots 221-223 cut through the card. (A portion of sub- 
assembly 300 has been cut away in Fig. 1 to reveal the 
location of slot 223 ) Row 220 extends in the direction 

40 of arrows 201 , but the long axis of each slot extends in 
the direction of arrows 202 perpendicular to the direc- 
tion of the row In addition, card 200 contains a row 230 
including locating holes 231 , as well as additional holes 
not visible in Fig 1 Row 230 is parallel to row 220. 

45 a number of subassemblies 300 are individually re- 
movably mounted on base card 200. FIGs 2 and 3 show 
top and bottom views of one of those subassemblies 

Printed-circuit subassembly card 31 0 carries elec- 
tronics components such as 31 1 -31 4, which may be at- 

50 tached by surface-mount technology (SWT) or other 
conventional means In this example. Ihese compo- 
nents form Circuits for converting parallel electrical sig- 
nals to and from serial signals for transmission in optical 
fibers Conventional connector 315 mates with connec- 

55 tor 211 to transfer the parallel signals via wiring 210, Fig 
1. 

A molded plastic card retainer or frame 320 con- 
tains a lip 321 and tabs 322 for engaging and holding 
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three sides of card 310. the card may be inserted into 
the frame during manufacture of the subassembly 300 
merely by pushing it upward past the tabs until it locks 
into place under the lip The fourth edge of the card car- 
ries optical components a laser 317 and a photodetec- 
tor 316, for converting the serial electrical signals to and 
from optical signals on cables such as 111 and 115 
Sockets 331 and 332 for the cables are a one-piece 
mold which surrounds the optical components, and 
snaps into housing 330 Housing 330 is preferably mold- 
ed in a single piece with frame 320, although these could 
be separate if desired 

Frame 320 has four feet or standoffs projecting in 
the direction of arrows 203, perpendicularly downward 
from the plane defined by frame 320 and card 310, at 
each corner ot circuit card 310. Rear feet 323 have flat 
surfaces, but front feet 324 have short molded pins 325. 
The long sides of frame 320 have integrally molded 
hooks 326 Each hook has a barb 327 with an under- 
surface 328 and a sloped camming surface 329 As may 
be seen in Fig 3, hooks 326 are not directly across from 
each other on frame 320. Rather, one hock is set for- 
ward, toward housing 330, while the other is set back, 
farther away ffom the housing. This offset between the 
two hooks equals or slightly exceeds the width of the 
hooks in the direction of arrows 202. Hooks 326 are suf- 
ficiently long (direction 203) and thin (in direction 201) 
that they are somewhat flexible yet resilient 

FIG. 1 shows how multiple subassemblies 300 are 
mounted on a single base card 200 The subassembly 
at the upper right of Fig. 1 is pushed downward so that 
barbs 327 of hooks 326 pass through slots 222 and 223, 
pins 325 seat in the appropriate holes 231 , and connec- 
tor 315 mates with conneclor 21 1 The spacing of hooks 
326 from each other is substantially equal to the spacing 
between slots, so that camming surfaces 329 engage 
the sides of the slots. The resilience of the hooks 326 
pushes them apart and through the slots as further 
downward pressure is applied to the subassembly 
frame The relative height of feet 323 and 324, and the 
length of hooks 326 are preferably such that a slight flex- 
ure of frame 320 is required before barbs 327 pass com- 
pletely through their respective slots so that undersur- 
faces 328 engage the opposite side of the base card. At 
that point, releasing downward pressure on the frame 
causes it to spring back, and to pu:i undersurfaces into 
firm engagement with the base card adjacent slots 222 
and 223. Preferably undersurfaces 323 are slightly bev- 
elled so that the subassembly is retained on base card 
200, yet a moderate upward pressure app led to the su- 
bassembly frame will cam them apart and allow the su- 
bassembly to be removed from the base card 200; bevel 
angles of ten to thirty degrees have been found to give 
an acceptable range of tensions 

In applications where more permanent mounting is 
desired, additional holes 32A in frame 320 allow self- 
tapping screws to be inserted through some of the holes 
231 in base card 310 



Slots 221-223 are made slightly longer than twice 
the width of a hook 326, and slightly wider than twice 
the thickness of a hook. Thus the hooks 326 on the up- 
per right subassembly engage the forward left quarter 

5 of slot 223 and the rear right quarter of slot 222. This 
allows another subassembly of exactly the same con- 
struction (only whose hooks are shown in Fig 1) to be 
mounted directly under the upper right subassembly, al- 
so in slots 222 and 223 The hooks of this lower right 

io subassembly then occupy the forward right quarter of 
slot 222 and the rear left quarter of slot 223, because 
this subassembly is upside down with respect to the up- 
per right subassembly A third subassembly (again, only 
its hooks are shown) can be mounted tn slots 221 and 

'5 222, as shown at the lower left of Fig. 1. The hooks of 
this subassembly occupy the rear left quarter of slot 222 
and the forward right quarter of slot 221 Yet a fourth 
card, omitted entirely from Fig 1 for clarity, may then be 
pushed downward at the upper left of Fig 1 , so that its 

-0 hooks engage the 'orward left quarter of slot 222 and 
the rear right quarter of slot 221 

At this point in the assembly, the single slot 222 en- 
gages the hooks from four different subassemblies Ex- 
tending base card 200 in the direction of arrows 201 al- 

-5 lows additional subassemblies to be mounted in very 
close proximity to each other by filling more of the slots 
with four hooks Stacking additional base cards (not 
shown) would allow even more subassemblies to fit 
compactly within a single overall unit For example, one 

30 version of subassembly 300 measures 102.6mm long, 
35.25mm wide, and 11 85mm high. The present inven- 
tion allows fojr subassemblies to contained within a vol- 
ume of 102.6mm by 72.1mm by 25.0mm. That is, the 
spacing between subassemblies is only 1.58mm in 

35 width and 1.35mm (the thickness of the base card) in 
height. 

FIG 4 shows a disengagement means 340 on a 
modified frame 320 of a subassembly 300. In this ver- 
sion, a wire bail 341 lies atop the frame, and rear feet 

40 323 are somewhat shortened Pulling upward on handle 
342 causes elbow 343 to rotate about a rounded fulcrum 
344 tormed in foot 323, thereby pushing arm 345 down- 
ward When the subassembly is mounted on a base 
card arm 345 pushes against the base card, pulling 

45 hooks 326 out of their slots, and also applies a large 
disengagement pressure to separate the mated con- 
nectors The subassembly may then be removed easily 
A forward portion 346 of foot 323 and the surface of card 
310 cooperate to trap bail 341 so that it cannot fall out 

50 of frame 320 when the subassembly is removed 

Other modifications within the scope of the inven- 
tion will be apparent to those skilled in the art. Having 
described a preferred embodiment thereof, we claim as 
our invention: 

55 
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Claims 

1 . An electronics subassembly lor mounting on a base 
card (200) positioned in a base plane (20 1 ) and hav- 
ing at least one row (220) ol elongated slots each 
having an axis in a first direction (202), said slots 
being spaced across said base card in a second di- 
rection (201), and having a plurality of electrical 
base card connectors (211) mounted thereon, said 
subassembly comprising 

a circuit card (31 0) positioned in a plane parallel 
to said base plane, 

a connector (315) for mating with one of said 
base-card connectors, 

a pair of substantially straight side edges (321 ) 
extending in a direction transverse to said sec- 
ond direction, 

at least two spaced-apart feet (323) projecting 
from said subassembly and having a length suf- 
ficient to rest on said base, 

at least two spaced-apart hooks (326) project- 
ing from respective ones of said side edges of 
said subassembly, each of said hooks having a 
shape lor engaging a different one of said slots 
so as to cause said feet to exert pressure upon 
said base card, and each of said hooks being 
located at a different position along its respec- 
tive side edge, so that each of said hooks en- 
gages its respective slot at a location along said 
respective slot such that adjacent hooks of two 
different ones of said subassemblies engage 
the same slot at different locations along the ax- 
is of said same slot. 

2. A subassembly according to claim 1 ; wherein said 
subassembly includes a circuit card (310) and 
frame means (320) at least partially surrounding 
said card in the plane of said card 

3. A subassembly according to claim 1 or 2, wherein 
said base card includes a row of locating means 
(231) and wherein said feet have corresponding 
subassembly locating means (325) fitting into said 
locating means on said base card 

4. A subassembly according to claim 3 : wherein said 
subassembly has lour comers and has one of said 
feet at each of said corners 

5. A subassembly according to anyone of claims 1 to 
4, wherein said hooks are bevelled sufficiently for 
releasing said subassembly from said base card by 
upward pressure on said subassembly 



6. A subassembly according to anyone of claims 1 to 

5, wherein said subassembly further includes a bail 
(341 ) for camming said subassembly away from 
said base. 

5 

7. A subassembly according to anyone of claims 1 to 

6, wherein said subassembly further includes sock- 
et means (331 , 332) at one end thereof for connect- 
ing cables parallel to said circuit-card plane 

w 

8. A subassembly according to claim 7. wherein said 
socket means accepts optical cables (111 to 117). 

9. A subassembly according to claim 7 or B which fur- 
15 ther includes an optical source (317) andopticalde- 

tector (316) : mounted in said socket means 

10. An electronics assembly, comprising 

20 at least one base card (200) positioned in a 

base plane (201) and having at least one row 
(220) of el ungated slots (221 , 223) each having 
an axis in a first direction (202), said slots being 
spaced ac ross said base card in a second di- 

25 rection (201 ) and having a plurality of electrical 

base card connectors (211) mounted thereon, 
and 

a plurality of subassemblies (300) according to 
.30 anyone of claims 1 to 8 removably mounted on 

each base card, each said subassembly being 
positioned in a plane parallel to said base card. 

11. An assembly according to claim 10. wherein said 
35 base card has upper and lower sides, each having 

a plurality of said electrical base card connectors, 
and wheren said plurality of subassemblies are 
mounted on both sides of said base card in said one 
row of said slots 

40 

Patentanspruche 

1. Elektronische Baugruppe zur Montage auf einer 
45 Grundplatme (200) die in einer Grundebene (201) 
positioniert ist und wenigstens eme Reihe (220) 
langlicher Schlitzo aufweist, von denen jedcr cine 
Achse in einer ersten Richtung (202) besitzt, wobet 
die Schlitze in Abstanden auf der Grundplatme in 
50 einer zweiten Richtung (201) angeordnet sind und 
wobei diese ene Vielzahl darauf montierter elektn- 
scher Grundplatinensteckverbinder (211) besitzt. 
wobei die Baugruppe folgendes umfaGt 

55 eme Loiterplatte (310), die in einer Ebene par- 

allel zu dor Grundebene angeordnet ist 

einen Steckverbinder (315) der zu einem der 
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Grundplatinensteckver binder paGt. 

em Paar im wcscntlichcn geradflankigo Sciten 
{321 ). die sich in einer zu der zweiten Richtung 
querverlaufonden Richtung erstrccken. 5 

wenigstens zwei raumlich voneinander ge- 
trennte FuGe (323), die von der Baugruppe her- 
vorstehon und die eme Lange besitzen, die 
ausreichend ist, um auf der Grundplatine auf- 10 
zusitzen, 

wenigstens zwei raumlich voneinander ge- 
trennte Haken (326) : die von der jeweiligen Soi- 
tenkante der Baugruppe hervorstehen, wobei '5 
jeder der Haken erne Form hat, um in einen an- 
deren der Schlitze einzurasten, urn zu bewir- 
ken, daG der FuB Druck auf die Grundplatine 
ausubt, und wobei jeder Haken an einer ande- 
ren Position entlang seiner jeweiligen Seiten- ?o 
kante angeordnet ist, so daB jeder der Haken 
in semen jeweiligen Schlitz an einem Ort ent- 
lang des jeweiligen Schlitzes einrastet. so daB 
benachbarte Haken von zwei unterschiedli- 
chen der Baugruppen in dem gleichen Schlitz 25 
an unterschiedlichen Orten entlang der Achse 
des gleichen Schlitzes einrasten. 

2. Baugruppe gemaG Anspruch 1, bei der die Bau- 
gruppe etne Leiterplatte (310) und ein Rahmenmit- 30 
tel (320) enthalt, das die Platine in der Ebene der 
Platine zumindest teilweise umschlieGt 

3. Baugruppe gemaG Anspruch 1 oder 2. bei der die 
Grundplatine eine Reihe Lagebestimmungsmittel 35 
(231) enthalt und wobei die FuGe Lagebestim- 
mungsmittel fur die jeweilige Baugruppe (325) be- 
sitzen, die in die Lagebestimmungsmittel der 
Grundplatine passen 

40 

4. Baugruppe gemaG Anspruch 3, bei der die Bau- 
gruppe vier Ecken besitzt und die an jeder der Ek- 
ken einen der FuGe hat. 

5. Baugruppe gemaB einem der Arspruche 1 bis 4, bei J5 
der die Haken ausreichend abgeschragt sind, um 

die Baugruppe von der Grundplatine durch Auf- 
wartsdruck der Baugruppe freizugeben 

6. Baugruppe gemaB einem der Arspruche 1 bis 5, bei 50 
der die Baugruppe weiterhin einen Bugol (341 ) ent- 
halt. um die Baugruppe von der Grundplatine abzu- 
heben 

7. Baugruppe gemaG einem der Anspruche 1 bis 6, 55 
bei der die Baugruppe weiterhin Sockclmittol (331, 
332) an einem seiner Enden enthalt. um Kabel par- 
allel zu der Leiterplattenebcne anzuschlieGcn 



8. Baugruppe gemaB Anspruch 7 bei der die Sockel- 
mittel optische Kabel (111 bis 117) aufnehmen 

9. Baugruppe gemaB Anspruch 7 oder 8, die weiterhin 
eine optische Quelle (317) und einen optischen 
Empfanger (316) enthalt, die auf den Sockelmittel 
montiert sind 

10. Elektronischer Aufbau. der umfaGt 

wenigstens eine Grundplatine (200). die in ei- 
ner Grundebene (201) positioniert ist und we- 
nigstens eine Reihe (220) langgezogener 
Schlitze (221, 223) aufweist, von denen jeder 
eine Achse in einer ersten Richtung (202) be- 
sitzt. wobei die Schlitze in Abstanden aul 
Grundplatine in einer zweiten Richtung (201) 
angeordnet sind und eine Vielzahl elektrischer 
Grundplatmensteckverbinder besitzen, die dar- 
aut montiert sind: und 

eine Vielzahl Baugruppen (300) gemaG einem 
der Anspruche 1 bis 8, die losbar auf jeder 
Grundplatine befestigt sind. wobei jede der 
Baugruppen in einer Ebene parallel zu der 
Grundplatine positioniert ist 

11. Aufbau gemaG Anspruch 10, bei dem d e Grundpla- 
tine obere und untere Seiten besitzt von denen je- 
de eine Vielzahl der elektrischen Grundplatmen- 
steckverbinder besitzt und bei dem die Vielzahl 
Baugruppen auf beiden Seiten der Grundplatine in 
der einen Reihe der Schlitze montiert sind. 



Revendications 

1 . Sous-ensemble electronique pour mon'.age sur une 
carte de base (200) positionn6e dans un plan de 
base (201) et comportant au moms une rangee 
(220) d'emplacements pour carte de forme allongee 
ayant chacun un axe dans une premiere direction 
(202), lesdits emplacements pour carte etant espa- 
ces a travers ladite carte de base dans une seconde 
direction (201 ) et comportant une pluralite de con- 
necteurs electnques de carte de base (211 ) montes 
sur ceux-ci, ledit sous-ensemble comprenant 

une carte de circuit (310) positionnec dans un 
plan parallele audit plan de base, 

un connecteur (315) pour s'adapter a un des- 
dits connecteurs de carte de base, 

une paire de bords laleraux sensiblement rec- 
tilignes (321) s'etendant dans une direction 
transversale a ladite seconde direction 
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au moins deux pieds espaces (323) depassant 
dudit sous-ensemble et presentant une lon- 
gueur suffisante pour reposer sur tadr.e base, 

au moms deux crochets espaces (326) depas- s 
sant des bords respectifs desdits bords late- 
rauxdudit sous-ensemble, chacun descits cro- 
chets ayant une forme de facon a engager un 
emplacement pour carte different parmi lesdits 
emplacements pour carte de facon a amener to 
lesdits pieds a exercer une pression sur ladite 
carte de base et chacun desdits crochets etant 
positionnes a une position differente le long de 
son bord lateral respectif d'une maniere telle 
que chacun desdits crochets engage son em- '5 
placement pour carte respectif a un emplace- 
ment le long dudit emplacement pour carte 
d une maniere telle que les crochets adjacents 
de deux sous-ensembles differents parmi les- 
dits sous-ensembles engagent le meme em- 20 
placement pour carte a des emplacements dif- 
ferents !e long de I'axe dudit meme emplace- 
ment pour carte 

2. Sous- ensemble selon la revendication 1, dans le- -'5 
quel ledit sous-ensemble comprond une carte de 
circuit (310) et un moyen de cadre (320) entourant 

au moms partiellement ladite carte dans le plan de 
ladite carte 

30 

3. Sous-ensemble selon la revendication 1 ou 2, dans 
lequei ladite carte de base comprend une rangee 
de moyens de positionnement (231 ) et dans lequei 
lesdits pieds ont des moyens de positionnement de 
sous-ensemble correspondan: (325) s'adaptant 35 
dans iesdits moyens de positionnement dans ladite 
carte de base 

4. Sous-ensemble selon la revendication 3, dans le- 
quei ledit sous-ensemble comporte quatre coins et -to 
a un desdits pieds a chacun desdits coins 

5. Sous-ensemble selon I'une quelconque des reven- 
dications 1 a 4, dans lequei lesdits crochets sont 
suffisamment chanfreines pour liberer ledit sous- 45 
ensemble de ladite carte de base par la pression 
vers le haut sur ledit sous-ensemble 

6. Sous-ensemble selon I'une quelconque des reven- 
dications t a 5 dans lequei ledit sous-ensemble 50 
comprend de plus une oreille (341) pour effetde ca- 
me pour que ledit sous-ensemble soit separe de la- 
dite base 

7. Sous-ensemble selor I'une quelconque des reven- 55 
dications 1 a 6. dans lequei ledit sous-ensemble 
comp'end de plus un moyen de connecteur femelle 
(331 . 332) a une extrcmite de c olui-ci, pour connec- 



ter des cables paralleles audit plan de la carte de 
circuit 

8. Sous-ensemble selon la revendication 7. dans le- 
quei ledit moyen de connecteur femelle regoit des 
cables optiques (111 a 117). 

9. Sous-ensemble selon la revendication 7 ou 8 qui 
comprend de plus une source optique (317) et un 
detecteur optique (316) montes dans ledit moyen 
de connecteur femelle 

10. Ensemble electronique, comprenant : 

au moins une carte de base (200) positionnee 
dans un plan de base (201) et comportant au 
moms une rangee (220) d'emptacements pour 
carte de forme allongee (221, 223) ayant cha- 
cun un axe dans une premiere direction (202), 
lesdits emplacements pour carte etant espaces 
a travers ladite carte de base dans une secon- 
de direction (201 ) et ayant une pluralite de con- 
necteurs de carte de base electriques (211) 
montes sur ceux-ci ; et 

une pluralite de sous-ensembles (300) selon 
I'une quelconque des revendications 1 a 8 
montes de maniere amovible sur chaque carte 
de base, chaque dit sous-ensemble etant posi- 
tionne dans un plan parallele a ladite carte de 
base. 

1 1 . Ensemble selon la revendication 10, dans lequei la- 
dite carte de base comporte des cotes superieur et 
inferieur, chacun comportant une pluralite desdits 
connecteurs de carte de base electriques, et dans 
lequei ladite pluralite des sous-ensembles est mon- 
tee sur les deux cotes de ladite carte de base dans 
ladite rangee desdits emplacements pour carte 
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